Over 77,000 fish remains from 51 archaeological sites on the central California coast between San Mateo and San Luis Obispo counties, deposited between 6200 B.C. and A.D. 1830, were studied to assess prehistoric species distribution, diversity, and Native American fisheries. Remains were obtained from exposed rocky coastal sites, lagoon-estuaries at Elkhorn Slough and Morro Bay, and the freshwater drainages of the Pajaro and Salinas rivers. On the rocky coast, 58.4% of the remains represented large inshore species, 26.9% were small schooling species, and 11.8% were surfperches (family Embiotocidae). Large inshore species included rockfishes Sebastes spp., lingcod Ophiodon elongatus, kelp greenling Hexagrammos deeagrammus, cabezon Seor paenichlhys marmoratus, and monkeyface prickleback Cebidichthys violaeeus. At Elkhorn Slough and Morro Bay, about half of the remains of marine species represented moderately small schooling species, includi ng Pacific herring Clupea pallasi, Pacific sardine Sardinops sagax, northern anchovy Engraulis mordax, topsmelt Atherinops afjinis, jacksmelt Atherinopsis ea/ifomiensis, and California grunion Leuresthes tenuis. Surfperches also were common, and specialized local fisheries for flounders or sharks and rays were suggested. Aquatic conditions at Elkhorn Slough were dra matically different from those that exist today. Sites on Elkhorn Slough had both marine and freshwater fishes.~Lnd showed site occupation when the Salinas River entered the slough and did not follow its present course into Monterey Bay. Sacramento perch Arehoplites interruptus was the most abundant species found at freshwater sites, and remains of extinct thicktail chub Gila crassicauda confirm its presence in the Pajaro and Salinas rivers. Surprisingly rare are the remains of steelhead (the anadl'Omous form of rainbow trout) Oncorhynchus mykiss. As is the case today, Pacific salmon were apparently absent from central coast streams south of the San Lorenzo River. Presumably the remains reflect local species availability, I This "gray literature" is not available in most li braries but is fi.led as governmental agency or cultural management reports prepared to satisfy legal require nito (SBN), and Monterey (MNT) counties, site reports ments.
The archaeological record provides an important data increases when they are regionally consid baseline for the study of prehistoric North Amer ered. Our paper summarizes and interprets findings ican fisheries and empirical evidence for species from 51 archaeological sites from the central Cal distribution and diversity before contact with Eu ifornia coast between San Mateo and San Luis ropean culture. Archaeological investigations Obispo counties ( Figure I) . completed along the central coast of California Most of the sites are exclusively prehistoric, but over the last three decades and summarized here several were also occupied after Spanish contact provide abundant evidence for fisheries between (about A.D. 1769). Most are shell middens, which 6200 B.C. and A.D. 1830. Many of the archaeolog are primarily deposits of concentrated mollusk and ical findings have been reported only in obscure, other animal remains associated with villages, poorly circulated literature.] The value of these camps, and processing sites. The sites are adjacent to three aquatic habitats: exposed rocky coasts, lagoon-estuaries, and freshwater drainages. How-814 GOBALET .;ver, as shown by excavated remains, Native Americans obviously often exploited multiple habitats from the same residential site. Fitch (1972) was the first to seriously study fish remains of the central California coast, and Follett (1972a Follett ( , 1972b ) published short reports. Fitch's painstaking analysis of midden samples obtained from CA-SLO-2 2 on the open coast of San Luis Obispo County demonstrated a previously unsuspected abundance of fish remains. More recently, Salls (1989) summarized the fishery associated with the early Spanish Mission Nuestra Senora de la Soledad in the Salinas Valley (Figure 1 ), and 2 Archaeological si tes are designated by trinomials consisting of abbreviations for the state-and county (see footnote 1)-and the site number. Gobalet (1990a Gobalet ( , 1993 addressed zoogeographical questions using fish remains from three sites at Elkhorn Slough and the inland use of marine fishes in central California (Gobalet 1992) .
Native Fishing Equipment and Techniques
Methods of fishing in aboriginal California have been described by Kroeber and Barrett (1960 ), Fitch (1972 ), Hoover (1973 , Tartaglia (1976) , Strudwick (1986) , and Salls (1988 and Salls ( , 1989 . The oldest marine fishing technique was probably hand collection in the intertidal zone with occasional use of traps. Subsequently, weirs or seines were used in tidal flats, probably in conjunction with dip nets or baskets. All but the smallest fishes could be taken with bone gorges or shell hooks. Watercraft, used as long as aboriginals have oc-cupied North Amcricu (Engelbrecht and Seyfert 1994) , were limited to dugout canoes and tule bulsus on the central California coast (Greenwood 1978) . Seines, drift nets, und trident spears could have been used from such watercraft. Fishing technology clearly became quite sophisticated.
Field Recovery Techniques
Until the 1970s, 6-l11m-mesh sieves were commonly used to extract fish remains and other artifacts from midden soils, but Fitch (1969 Fitch ( , 1972 , among others, demonstrated enhanced recovery with smaller-aperture screens. Most of the data reported here were obtained with 3-mm-mesh screens which increased representation, particularly of the more diminutive individuals and taxa. Smaller mesh (1.5 and 0.6 111m) or direct microscopic examinution of soil has also been used at (Jones 1995; Jones and Waugh 1995) . Washing sediments through sieves further increases recovery, as remains become more visible. The two sites producing the greutest number of fish bones and extensive species lists, CA-MNT-234 and CA-SLO-165, were water-processed.
Methods of Identification
Common und scientHic names follow Robins et a!. (199 [) (Lea 1992 ) is looked upon with suspicion, particularly when identification is based on vertebrae and fragmentary skeletal materials. Thus, specific identifications within the genus Sebastes are combined as rockfishes. Within the genera Acipenser, Xiphister, Paralabrax, Amphistichus, Phanerodon, and Embiotoca, either the limited availability of comparative materials or inability to discriminate prohibited further identification. The kelp greenling and plainfin midshipman were chosen over the rock greenling and specklefin midshipman on geo~ra~hic g~~unds..Certain elements are diagnostic for Pacdic sardll1e and Pacific herring (family Clupeidae); tops melt, jacksmelt, and California grunion (family Atherinidae); surfperches (family Embiotocidae); numerous members of the order Pleuronectiformes; and five reported species of requiem sharks (family Carcharhinidae). However, we have usually reported the broader group because discriminating between species based on the most commonly recovered elements-vertebraeis time-consuming, if possible at all. We have condensed some unsupported or questionable identifications by other investigators within higher taxonomic categories. Fishes represented by fewer than 10 elements or found only at a single site are listed only in table footnotes. Some of the remains undoubtedly reached the midden in the stomachs of harvested predators and reflect indirect Native American exploitation. For example, threespine sticklebacks are armored, spiny, and of questionable palatability to humans.
Certain species undoubtedly are underrepresented in the archaeo[ogical and subfossil record because of fragility (Hopkirk 1988; Butler and Chatters 1994) or chance, whereas others are disproportionately represented because they possess durable elements, such as the dental plates of bat rays or the pharyngeal tceth of pile perch. Small individuals are also more likely to completely decompose.
Results
Over 77,000 fish bones, teeth, scales, and otoliths from 51 archaeological sites have been identified. The remains represent over 80 species of marine (Tables 2, 3) and freshwater fishes ( Table   4 ).
Exposed Rocky Coastal Sites
Rockfishes are the most abundant group represented at the 42 exposed coastal sites (Table 2) . When rockfishes are combined with lingcod, cabezon, kelp greenling, and monkeyface prickleback, this group of moderately large inshore species represents 55.5% of the remains (Table 5 ). Small schooling species account for 24.8% of the remains, surfperches compose 11.3%, and fewer than 0.5% come from sharks, skates, rays, or members of the flounder families.
Lagoon and Estuary Sites
At Elkhorn Slough, 83.5% of the remains were from marine species and included virtually no moderately large inshore species (Table 3) . One half of the marine remains represented small schooling species (Pacific herring, Pacific sardine, northern anchovy, topsmelt, jacksmelt, and Cali fornia grunion; Table 5 ), whereas 33% were from members of the flounder families (mostly starry flounder), and 12.2% were from surfperches GOBALET AND JONES • Sites Included are MNT-l08 (Langenwalter el ,,1. 1989) ; MNT-298 (M. Roeder, CDsta Mesa, CalifDrnia, personal communicatiDn). also found 2 luackerel, 1 steelheacl, and 3 white seabass; MNT-IOl; MNT-IIO-MNT-J16; alsD found 3 yell Dwt,til , 9 CalifDrnia halibut, 3 petrale so les, and J sablefish; MNT-129 (Langelwalte,' and Huddleston 1991) also fDand 2 Paralabrax sp" I queenfish. 1 sheephead. and 2 clinids; MNT-148, MNT-152 (Langenwalter. in press a); MNT-lOS4 (Langenwalter and Bowser 1991) ; MNT-170 includes data Df Langen walter (in press b); MNT-436 (Follett 1972a (mostly shiner perch). Only 0.6% of the remains 1'0 Bay (52.3%). and surfperches represented over were from sharks. skates, or rays. Freshwater and 20% of the remains, Although flatfishes were un euryhaline species (sturgeon, steelhead or rainbow common (0,6%). sharks. skates. and rays were trout, and threespine stickleback) made up 16.5% more common (15.0%) Ihan al Elkhorn Slough, of the remains (Table 4) .
Large inshore species (2.3%) were poorly repre Small schooling taxa also predominated at Mor sented, 
Pajaro-Salinas Basin Freshwater Sites
Sacramento perch was the most abundant fresh-Including Prehistoric Elkhorn Slough water species.
Ten freshwater or euryhaline species were rep-Discussion resented by remains from two sites in the Pajaro River drainage and four sites associated with the Although over 80 species were represented, former estuary of the Salinas River (Table 4 ). The comparatively few dominated the fisheries, and the Gobalet (1993) and new data. d Gobalet (1990a). fishes exploited were predominantly from habitats species were poorly represented at Elkhorn Slough near the archaeological sites.
and Morro Bay, where sandy bottoms and shallow water were the norm. In contrast, only a quarter Exposed Rocky Coast of the exposed coast remains represented small Well over half of the remains represented rock schooling species which were so abundant in the fishes, lingcod, kelp greenling, cabezon, and mon lagoon and estuary sites, Trapping masses of the keyface prickleback which generally inhabit rocky small schooling fishes from small watercraft would reefs and kelp forests and would have been taken have been risky on the exposed coast. On a bio most easily from shore on the rough coast. These mass basis, the importance of large inshore species was even more dramatic because of the size dif ference between the typical large inshore species (Gordon 1985) . The fish assemblages from marine habitat ( downstream to fish the mouth of the river or Mon terey Bay. Conversely, closer to the ocean, only 18% of the remains from CA-MNT-228 and 10% at CA-MNT-234 represented freshwater species. Based on the abundance of Pacific herring, Pacific sardine, silverside, and flatfish remains, the inhab itants of CA-MNT-234 apparently exploited tl1e slough extensively and fished at the beach and riv er less frequently. The marine component of the Elkhorn Slough sites was dominated by small schooling species and flounders, which together accounted for 83.1 % of the remains Cfable 5). These species apparently were vulnerable to seines, dip nets, baskets, and weirs in the comparatively quiet, shallow back waters and tidal channels. Pacific sardine, Pacific herring, topsmelt, and jacksmelt may also have been caught on small hooks, and flounders may have been speared.
Although we confidently identified only three species of flounders from the Elkhorn Slough sites, most diagnostic elements (pterotics, jaw parts, posttemporals, and otoliths) represented starry flounder, suggesting that the other 8,869 remains (mostly vertebrae) were from this species. On this basis, nearly 33% of the remains represented starry flounder, which constituted a unique concentration of a single species. Although starry flounder reach a larger size (Miller and Lea 1912) , most of these remains were from individuals under 300 mm in total length, the average size of spawning males (Haugen 1992) . Starry flounder are the only Pacific flounder to regularly occur in brackish water (Moyle 1976) . The prehistoric estuary of the Sa linas River was probably a spawning and devel opmental area for this extensively exploited spe cies. In the contemporary marine Elkhorn Slough, starry flounder ranked eighth in relative abun dance, along with Pacific herring (Yoklavich et aI. 1991) . The prehistoric starry flounder fishery must have been extensive but localized at CA-MNT 234.
The top 10 species ranked by Yoklavich et aI. (1991 ) -shiner perch (most abundant); Pacific staghorn sculpin, white seaperch, black perch, northern anchovy, speckled sanddab, English sale, Pacific herring, and starry 110under (tied); and sand sole-accounted for 90% of the relative abun dance. The abundance of surfperch, Pacific her ring, and starry flounder in the archaeological rec ord is consistent with the current local abundance. Although ranked lower by Yoklavich et a!. (199 l), tops melt and jacksmeIt are common, so their fre quency in the midden was not surprising. A tes tament to the dramatic environmental change re suIting from the shift of the Salinas River was the absence of nati ve freshwater species in the con temporary census data (Yoklavich et al. 1991 ) and the modest archaeological representation of ling cod, cabezon, and rockfishes which are now com mon in Elkhorn Slough. These findings suggest a habitat far more suitable for freshwater and eu ryhaline species in the past (Gobalet 1990a (Gobalet , 1993 . The freshwater species of Elkhorn Slough are dis cussed later.
The finding of the premaxillary tip from a 400 mm-Iong ocean sunfish is the first record of this species from an archaeological site. The size is typical for this species which occurs in relatively large numbers in the late summer and early fall when die-offs occur in Monterey Bay (Gotshall 1977) .
Morro Bay
As at Elkhorn Slough, the abundance of small schooling species in the protected waters of Morro Bay was not surprising. Similarly, Morro Bay also showed a scarcity of large inshore species because of the lack of appropriate rocky reef and kelp forest habitat.
Surfperches, represented by 10 species, were ap proximately twice as abundant at Morro Bay as at Elkhorn Slough or the exposed coast. Based on contemporary samples (Fierstine et aI. 1973) , the abundance of shiner perch in these middens must reflect fishing in the shallow and qLliet backwaters, probably with seines, weirs, and dip nets.
Sharks, skates, and rays exhibited their highest frequency at Morro Bay where all nine species found by Fierstine et aI. (1973) in the contempo rary environment have been identified in the ar chaeological record. The relative abundance of cartilaginous fishes at Morro Bay probably reflects a specialized local fishery. North of Morro Bay, remains of cartilaginous fishes have been abundant only in middens near San Pablo Bay, where seven species have been identified (Gobalet 1990b) .
Shark, skate, and ray material is more common from southern California archaeological sites. Salls (1988) reported 18 species of cartilaginous fishes from 23 sites south of Point Conception, Sixteen cartilaginous fishes were identified at Mal· ibu Creek alone (Follett 1969; Gobalet 1992) . To· gether these findings suggest that, in the diet 01 coastal prehistoric inhabitants, sharks, skates, anc rays generally decreased in importance from soult to north.
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Pajaro-Salinas Basin Freshwater Sites Including Prehistoric Elkhorn Slough
The strong representation of Sacramento perch, three minnows (thicktail chub, hitch, and Sacra mento blackfish), and the Sacramento sucker met expectations based on other studies (Schulz and Simons 1973; Gobalet 1990c; Gabalet and Fenen ga 1993) . Doubts concerning the prehistoric status of the extinct thicktail chub in the Pajara-Salinas drainages (Gobalet 1990a ) can be dismissed based on the recovery of 276 diagnostic pharyngeals and basioccipitals in both the Pajara and Salinas river drainages. The controversial specimens ofthicktail chub reported by Miller (1963) from Soap Lake on the Pajaro River were probably accurately iden tified. That these remains arrived in these deposits via human exchange is highly unlikely because the value of fishes as items of trade lay in their ex change to populations with limited access to fishes (Heizer 1978) . Our excavations and surveys of these drainages by Snyder (1912) , Hubbs (1947) , and Smith (1982) failed to locate splittail or hard head, two minnows of the central valley which would be expected in this assemblage of native species (Gobalet 1993) . We conclude that they have not been in the basin for at least the 8,200 years of human habitation.
Considering the putative importance of steel head to central coast and central valley tribes (Baumhoff 1963; McEwan 1992) , the rarity of their remains at our freshwater sites is intriguing.
Although all five species of Pacific salmon have been recorded from the Pacific Ocean off southern California, records of their presence in freshwater south of the San Lorenzo River in Monterey Bay are controversial (Swift et al. 1993) . The report of chinook salmon from the Pajara River by Snyder (1912) is also questionable because he did not col lect the specimens himself and Smith (1982) failed to record them. The lack of salmon at any of our sites is consistent with their absence from Central Coast drainages and contrasts markedly with the reported importance of salmon to Native Ameri cans on the northern California coast (Boydstun et at. 1992) .
